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(54) Abstract Title 

Hands free apparatus with multiple microphones 

(57) A hands free apparatus for use with a mobile phone has multiple microphones 201-20n installed In 
different places of a vehicle. A switching module 210 compares the voice signals input from the microphones 
and switches the hands free apparatus body 100 to a selected microphone of which the voice signal output has 
the h.ghest intensity. In this way, at least two and, preferably, all the persons in the vehicle can make use of the 
hands tree function. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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HANDS FRKK APPARATUS WITH MITT.TTPT .E MICROPHrnracf 
5 Background of the invention 

The present invention relates to a hands free apparatus 
for a mobile radio telephone, particularly but not 
exclusively, for use in a vehicle, and a vehicle 
10 containing such apparatus as well as a method for use in 
such apparatus. 

In recent times, with the spread of mobile radio 
telephones, telephone calls are frequently made in 

15 vehicles whilst the engine is running, in particular, when 
a driver makes or gets a telephone call to or from another 
party while driving the vehicle, he/she is required to 
hold the mobile radio telephone in one hand and drive the 
vehicle with the other hand. Therefore, the driver may 

20 become careless whilst driving, which may cause a traffic 
accident. To reduce the possibility of a traffic accident 
due to the careless driving and to offer convenience to 
the driver, hands free apparatus for mobile radio 
telephones have been developed and are widely used. PIG. 

25 1 shows a block diagram of a hands free apparatus for a 
mobile radio telephone according to the prior art. 

Referring to FIG. 1, a conventional hands free apparatus 
for a mobile radio telephone includes a hands free 

30 apparatus body 100, a power supply no, a microphone 120, 
a speaker 130, a cradle 140, and a mobile radio telephone 
150. in operation, the hands free apparatus body 100 is 
provided with a supply voltage from the power supply lio 
and processes a voice signal input from the microphone 120 

35 installed in the vehicle and provides the processed voice 
signal to the mobile radio telephone 150 via the cradle 
140. Furthermore, the voice signal input via the mobile 
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radio telephone 150 is applied to the hands free apparatus 
body 100 via the cradle 140. The hands free apparatus body 
100 processes the received voice signal and outputs it to 
speaker 130, 

5 

As described above, the conventional hands free apparatus 
includes one microphone installed in a specific place of 
the vehicle (e.g., in a place adjacent to the driver's 
seat) . Thus, a fellow passenger in the vehicle, if any, 
10 cannot easily make use of the hands free function. 

Summary of the invention 

According to the invention, there is provided a. hands free 
15 apparatus for a mobile radio telephone, comprising: 

a hands free apparatus body installable in a 
vehicle; 

at least two microphones installable in a vehicle 
spaced apart from one another; and 
20 a switching module for comparing voice signals from 

the microphones and switching to a selected microphone for 
which the voice signal output has the highest intensity. 

Preferably, the number of microphones is sufficient to 
25 install at least one adjacent each seat of a vehicle. 

Preferably, the number of microphones is 4, 5 ox 6. 

Preferably, the switching module comprises: 
30 a signal detector for measuring voice signals from 

the microphones to generate measurement: signals 
corresponding to the intensity of the voice signals; 

a switching controller for comparing the measurement 
signals with one another to generate a switching control 
35 signal; and 

a switching circuit for switching the hands free 
apparatus body to the selected microphone for- which the 
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voice signal output has the highest intensity. 

In a further aspect there is provided a vehicle comprising 
hands free apparatus as herein described, in which the 
5 microphones are installed in different places in the 
vehicle . 



Preferably, the microphones are installed in different 
sections of the vehicle. 

10 

Preferably, at least one microphone is installed adjacent 
front seats of a vehicle and at least one microphone is 
installed adjacent seats rearward of the front seats. 

15 Preferably, at least one microphone is installed adjacent 
each seat of the vehicle. 

In a further aspect there is provided a method for 
controlling a hands free apparatus having a plurality of 
20 microphones installed in different places of a vehicle, 
comprising the steps of: 

measuring intensities of voice signals input from 
the microphones; 

comparing the intensities of the voice signals with 
25 one another to detect the voice signal having the highest 
intensity; and 

switching a mobile radio telephone to a selected 
microphone for which the voice signal output has the 
highest intensity. 

30 

Preferably, the method comprises the step of repeating the 
steps of measuring, comparing and switching periodically. 



Thus, the present invention provides a hands free 
35 apparatus with multiple microphones. 



Preferably, the present invention provides a hands free 
apparatus which enables two or more and, preferably 
everyone travelling in the vehicle to make use of the 
hands free function. 

5 

Preferably, the hands free apparatus includes a mobile 
radio telephone. 

R-r-tef description of the drawings 

10 

The invention will now be described, by way of example 
only, with reference to the attached drawings. 

FIG. 1 is a block diagram of a hands free apparatus for a 
15 mobile radio telephone according to the prior art. 

FIG. 2 is a block diagram of a hands free apparatus for a 
mobile radio telephone according to an embodiment of the 
present invention. 

20 

FIG. 3 is a detailed block diagram of a switching module 
(210) of FIG. 2. 

Detailed description of the preferred embodiment 

25 

Referring to FIG. 2, a hands free apparatus for a mobile 
radio telephone according to an embodiment of the present 
invention includes a hands free apparatus body 100, a 
power supply 110, a speaker 130, a cradle 14 0, a mobile 
30 radio telephone 150, a plurality of microphones 201-20n, 
and a switching module 210. The microphones 2 01 -2 On are 
installed in different places in the vehicle. For example, 
one or more microphones are installed adjacent to every 
seat in the vehicle. 

35 

As illustrated in FIG. 3, the switching module 210 
consists of a signal detector 211 for detecting intensity 



of the voice signals input from the microphones 201 -20n, a 
switching circuit 213 for switching the hands free 
apparatus body 100 to one of the microphones 201-20n, and 
a switching controller 212 for controlling the switching 
5 circuit 213. 

Now, referring to FIGs. 2 and 3, the hands free apparatus 
according to the present invention will be described in 
detail. The switching module 210 receives the voice 
10 signals from the microphones 201-20n, and switches the 
hands free apparatus body 100 to the microphone for which 
the voice signal output has the highest intensity. 

Specifically describing an operation of the switching 
15 module 210, the signal detector 211 measures the voice 
signals input from the respective microphones 201-20n, and 
provides the switching controller 212 with the measurement 
signals. The switching controller 212 compares the 
measurement signals output from the signal detector 211 
20 with one another to detect the voice signal having the 
highest intensity, and generates a switching control 
signal according to the comparison. The switching circuit 
213 receives the switching control signal output from the 
switching controller 212 and switches the hands free 
25 apparatus body 100 to the microphone for which the output 
voice signal has the highest intensity according to the 
switching control signal. 

The hands free apparatus body 100 provided with the supply 
30 voltage from the power supply no, processes the selected 
voice signal input from the switching module 210 and 
provides the voice signal to the mobile radio telephone 
150 via the cradle 140. As well known in the art, the 
signal processing is performed by amplifier/attenuator and 
35 an echo canceller. 
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Meantime, the voice signal received from the mobile radio 
telephone 150 is applied to the hands free apparatus body 
100 via the cradle 140. The hands free apparatus body 100 
processes the received voice signal and outputs it to the 
5 speaker 130. 

As described above, the hands free apparatus for the 
mobile radio telephone has a plurality of microphones 
installed in different places of the vehicle, so that at 
10 least two and preferably all the people in the vehicle can 
make use of the hands free function. 

Typically, all the microphones are identical or have 
similar amplification properties so a direct comparison of 
15 output signals is meaningful in deciding which microphone 
is being used. If different microphones are used, 
calibration may be used. 

Where the microphones are installed in different sections 
20 of the vehicle, these are typically the front, ie adjacent 
the front seat, and rear, ie adjacent the rear seats, of 
the vehicle. 

Switching to different microphones can take place 
25 periodically. Thus, different people in the vehicle, can 
take part in the same telephone call. 



CLAIMS 
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1. A hands free apparatus for a mobile radio telephone, 
comprising: 

5 a hands free apparatus body installable in a 

vehicle ; 

at least two microphones installable in a vehicle 
spaced apart from one another; and 

a switching module for comparing voice signals from 
10 the microphones and switching to a selected microphone for 
which the voice signal output has the highest intensity. 

2. A hands free apparatus according to claim 1, in 
which the number of microphones is sufficient to install 

15 at least one adjacent each seat of a vehicle.- 

3. A hands free apparatus according to claim 1 or 2 in 
which the number of microphones is 4, 5 or 6. 

20 4. A hands free apparatus according to any preceding 
claim, in which the switching module comprises: 

a signal detector for measuring voice signals from 
the microphones to generate measurement signals 
corresponding to the intensity of the voice signals; 

25 a switching controller for comparing the measurement 

signals with one another to generate a switching control 
signal; and 

a switching circuit for switching the hands free 
apparatus body to the selected microphone for which the 
30 voice signal output has the highest intensity. 

5. A vehicle comprising hands free apparatus according 
to any preceding claim, in which the microphones are 
installed in different places in the vehicle. 

35 

6. A vehicle according to claim 5 # in which the 
microphones are installed in different sections of the 



vehicle . 
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7. A vehicle according to claim 5 or 6, in which at 
least one microphone is installed adjacent front seats of 

5 a vehicle and at least one microphone is installed 
adjacent seats rearward of the front seats. 

8. A vehicle according to claim 5, 6 or 7 in which at 
least one microphone is installed adjacent each seat of 

10 the vehicle. 

9. A method for controlling a hands free apparatus 
having a plurality of microphones installed in different 
places of a vehicle, comprising the steps of: 

15 measuring intensities of voice signals input from 

the microphones; 

comparing the intensities of the voice signals with 
one another to detect the voice signal having the highest 
intensity; and 

20 switching a mobile radio telephone to a selected 

microphone for which the voice signal output has the 
highest intensity . 

10. A method according to claim, comprising the step of 
25 repeating the steps of measuring, comparing and switching 

periodically. 

11. A hands free apparatus for a mobile radio telephone 
substantially as described herein with reference to and/or 

30 as illustrated in figures 2 and/or 3. 

12. A vehicle substantially as described herein with 
reference to and/ or as illustrated in figures 2 and/or 3 . 

35 13. A method for controlling hands free apparatus 
substantially as described herein with reference to and/or 
as illustrated in figures 2 and/or 3. 
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